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: Est Rev: 
A 
New Issue 06-07-05 JLM 


Est Rev: 
B 
Update qty of MS21042L5 06-09-12 KJ 


Est Rev C 
Combined manufacturing 08.04.02 EC verified by: 
DO 


Est Rev:D 08-06-24 revO as per dwg DO verified by:EC 


: CU-OAR001 Dart Helicopters Services 
: 43515 


: 12486 


Written By 


Checked & Approved By 


Comment 


Customer 
Job Number 


Estimate Number 


P.O. Number 


This Issue 
Prsht Rev. 
First Issue 


Previous Run 


: 18/11/2008 


: NC 


: 
1 1 
: 42539 


5.0. No. 


Type 
: CROSSTUBES 


Drawing Name 


Part Number 
Drawing Number 


Project 
Number 


Drawing Revision 
Material 
Due Date 


: 350/355 AS X-TUBE AFT 


: 0350748201 


: N/A 


: N/A 
:0 


: 05/12/2008 
Qty: 
1 
Um: 
Each 


Additional Product 


Job Number: 


I1111111111111111111111111111111111 


J,!, . 


II1111111111111 


Description : 


DOCUMENT CONTROL 
-=slID Ogt} IZ)O ~ 


Machine Or Operation: 


DC 


1111111111111111111111111 


Comment: PhotocqP'X pJH~W?~type abels per PPPD350-748-201 
CHG001 


2.0 
~., 
WRNt.;.-"-,, 
Crosstube Tuming Detail 


1111111111111111111111111 


Seq. #: 


1.0 


Form: rprocess 


1111111111111111111111111 
~-)..-7 


Iff;> 
09 ..--D L -f)J 


1.000~Ch~ 
I~ 
7-2-L 


BENDING MACHINE- SKIDTUBES 


2-Drill Tube as per Dwg 0350-748-241 
Using DT8876 Drill Jigs, 


Set-up drill table as per OSI 010 


Comment: LANDING GEAR RESOURCE 
1 


1-Remove all marks from tube within limits of 0350-748-241 


Comment: DIMENSIONAL 
CHECK OF X-TUBES 


5.0 
CROSSTUBES 


1111111111111111111111111 


Comment: Oty.: 
1.0000 Each(s)/Unit 
Total: 


CROSSTUBE 
TURNING DETAIL 


batc~~ 


3,0 
BENDING 


I111111111111111111111111 


Page 1 


Comment: BENDING MACHINE' 


Bend tube as per Dwg 0350-748-241 
using CNC bender progr 
350A and Folio FT 


4.0 
QC15 
DIMENplONAL 
EC OF X-TUBES 


I111111111111111111111111 
111111111111111111111111111111 


Dart Aerospace 
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DATE 
STEP 
PROCEDURE 
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PAR #: 
_ 
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DQA: __ 


QA: NlC Closed: 
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Date: 
_ 


Date: 
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NCR: 
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(NCR) 
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Approval 
Approval 
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Section C 
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- 
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~. 
l;Iate~ 
I 
Tuesday, 18/11/20088:45:25 
AM 
, 
User: 
\ 
Julie Dawson 


Customer: 
CU-DAR001 Dart Helicopters Services 
Process Sheet 


Drawing Name:350/355 AS X-TUBE AFT 


Job Number: 
43515 
Part Number: 0350748201 


Job Number: 


11111111111111111111111111111111111 


Seq. #: 
Machine Or Operation: 
Description: 


3-Deburr 


4-Engrave Part # and Batch # as per Dwg 0350-748-241 


6.0 
QC6 
DIMENSIO 
CHECK 


I111111111111111111111111 


Comment: DIMENSIONAL 
CHECK 


7.0 
OUTSIDESERV.10 


1I11111111111111111111111 


1111II1111111111111111111 


111111111111111111111111111111 


1I11111111111111111111111 


Comment: PACKAGING 
RESOURCE 
#1 


Receive & Inspect For Transit Damage 


Ensure certificate of conformity 
is attached 


9.0 
QC5 


Comment: Sub-Contracting 
OUTSIDE SERVICES 


Issue P/O: 
Cd c< [ "3 


Stress relief at 375 
0 for 5 hours 


Magnetic Particle 
Inspect 
per ASTM E1444 


Cadium Plate per AMS-OO-P-416B, 
Class 1, Type 2 


Embrittle relief at 375 
0 for 8 hours, Chromate Treat 


Possibe Supplier: Southwest United Industries 


Ensure Certificate of Conformity 
is attached 


80 
PACKAGING1 
PACKAGINGRESOURCE#1 


1111111111111111111111111 


1I11I11111111111111111111 
1I11111111111111111111111 


Comment: INSPECT WORK TO CURRENT STEP 


10.0 
SPRAY PAINTING 
SPRAY PAINTING 


111111111111111111111111111111 
1111/1111111/111111111111 
. 


Comment: SPRAY PAINTING 


1-Prime inside crosstube as per OSI 0054.2 


2-Paint Outside of Tube as per Dart OSI 0054.2 


Comment: Inspect Spray Paint 


Then,Wrap in plastic bag to protect from scratches 


11.0 
QC14 


111111111111111111111111111111 


INSPECTSPRAY PAINT 


O~ 03 


111111111111111111111111111111 
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1 
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User: 
' 
Julie Dawson 
Process Sheet 


Customer: 
CU-OAR001 Dart Helicopters Services 
Drawing Name: 350/355 AS X-TUBE AFT 


Job Number: 
43515 
Part Number: 0350748201 


Job Number: 


11111111111111111111111111111111111 


Seq.#: 
Machine Or Operation: 
Description 
: 


12.0 
D2856400 
AbraisonStrip 


111111111111111111111111111111 
111111111111111 


Comment: 
Qty.: 
1.2401 f(s)/Unit 
Total: 
1.2401 f(s) 


Abrasion 
St.tL 
10" lonp x2 _ 
~ 
CR 
O-~~I% 
Batch: 
1f. b <f 2,{)'1 


13.0 
ALS41032225 
Insert 


111111111111111111111111111111 
111111111111111 


Comment: 
Qty.: 
1.0000 Each(s)/Unit 
Total: 
1.0000 Each(s) 


Insert 
• 


Batch: 
/1S'13- 
~ 
o"{- 
0"1 -\'& 


14.0 
AN960JD10 
Washer 


111111111111111111111111111111 
111111111111111 


Comment: 
Qty.: 
1.0000 Each(s)/Unit 
Tolal : 
1.0000 Each(s) 


Washer 
Balch: 
1/ 0 ~)..-:) 
y\ 0'- 07 'I~ 
15.0 
MS2192020 
Clamp(per MIL-DTL-8783C) 


111111111111111111111111111111 
111111111111111 


Comment: 
Qly.: 
2.0000 Each(s)/Unil 
TOlal: 
2.0000 Each(s) 


Clamp (per MIL-DTL-8783C) 


Balch: 
II04'7/ 
~, 
0"" 
- 0"3 ,\<& 


16.0 
MS27039110 
Screw 


111111111111111111111111111111 
111111111111111 


Comment: 
Qly.: 
1.0000 Each(s)/Unit 
Tolal: 
1.0000 Each(s) 


Screw 


Balch: 
If 07-0~ 
-vr 
o'1-c>3'1~ 


17.0 
CROSSTUBES 
CROSSTUBESRESOURCE1 


111111111111111111111111111111 
1111111111111111111111111 


Comment: 
LANDING 
GEAR RESOURCE 
1 


1-lnslall Ground wire Insert,lhen 
insert screw and washer 


2-lnslall Abraision 
slrips as per Dwg D350-748-241 
& QSI 035. 
~ 0,. -0"'3 " t& 


3-lnslall supports 
Using DI8876 as per Dwg D350-748-241 
,Torque 10 60-80 IN-LBS 
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Process Sheet 


Customer: 
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Job Number: 43515 
Part Number: 0350748201 


111111111111111 


Saddle 


Job Number: 
I1111111111111111111111111111111111 


Seq.#: 
Machine Or Operation: 
Description: 


18.0 
QC5 
INSPECTWORKTO CURRENTSTEP 
~ 


~ 
111111111111111111111111111111- 
J~ 
~ 
ThAS1 
~ 
rr( p'~ 111111111111111111111111Ifo~.o"'2-~ 


Comment: INSPECT WORK TO CURRENT STEP 
- 
(IC 
f'l:X"'"" 
'" 


19.0 
PACKAGING1 
PACKAGINGRESOURCE#1 


1I11I1111111111111111111111111 
1I11111111111111111111111 
Comment: PACKAGING RESOURCE #1 


Pick Packing Kit 
~Iw 
D35001IIIIIII~111111111111111111111 


.' 
Comment: Qty.: 
4.0000 Each(s)/Unit 
Total: 
4.0000 Each(s) 


350 SADDLr '"' 
.} 
Batch: 
4~~(h~ 
q 
S- 


21.0 
035021 
Support 


111111111111111111111111111111 
111111111111111 


Comment: Qty.: 
2.0000 Each(s)/Unit 
Total: 
2.0000 Each(s) 


SUPPORT L!/I "" 
Batch: 
U \?U.2 


22.0 
035011 
Bushing" 


'111111111111111111111111111111 
111111111111111 
~ 
. 


Comment: Qty.: 
16.0000 Each(s)/Unit 
Total: 
16.0000 Each(s) 


BUSHING 


Batch: 


23.0 
AN46A 
Bolt 


111111111111111111111111111111 
111111111111111 
e 


Comment: Qty.: 
16.0000 Each(s)/Unit 
Total: 
16.0000 Each(s) 


Bolt 


Batch: m 1103'7 j' 


24.0 
AN441A 
bolt 


111111111111111111111111111111 
1/1111111111111 
C~. 


Comment: Qty.: 
8.0000 Each(s)/Unit 
Total: 
8.0000 Each(s) 


bolt 


Batch:~ 
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~- 
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Process Sheet 


Customer: 
CU-DAR001 Dart Helicopters Services 
Drawing Name: 350/355 AS X-TUBE AFT 


Job Number: 
43515 
Part Number: 0350748201 


Job Number: 
11111111111111111111111111111111111 


Seq. #: 
Machine Or Operation: 
Description: 


25.0 
AN532A 
Bolt 


1I1111111111111111111111111111 
111111111111111 
c ~ 
" 
Comment: Qty.: 
4.0000 Each(s)/Unit 
Total: 
4.0000 Each(s) 


~ 
Bolt 
Batch: m \103(1:,3 


26.0 
AN960JD416 
Washer 


111111111111111111111111111111 
111111111111111 
~ 
~ 
Comment: Qty.: 
32.0000 Each(s)/Unit 
Total: 
32.0000 Each(s) 


Washer 


Batch: kn 110303 


27.0 
AN960JD516 
Washer 


111111111111111111111111111111 
-111111111111111 
C~ 


. 
Comment: Qty.: 
8.0000 Each(s)/Unit 
Total: 
8.0000 Each(s) 


Washer 


Batch: tn 11f) 5~ 7> 


28.0 
MS21042L4 
Nut 


111111111111111111111111111111 
Comment: Qty.: 
24.0000 Each(s)/Unit 
Total: 
24.0000 Each(s) 


Nut 


Batch: lYl' ~ 1;2 g 0<. 


29.0 
MS21042L5 
Nut 


111111111111111111111111111111 
Comment: Qty.: 
4.0000 Each(s)/Unit 
Total: 
4.0000 Each(s) 
U 
Nut 


Batch: Vb lIb 32:2. 


111111111111111 
L~ 


111111111111111 
cj 
C) 03..L 


30.0 
QC4 
INSPECT100%KITS FORCOMPLETENESS 


111111111111111111111111111111 
1I1111111111111111111 
Comment: INSPECT 100% KITS FOR COMPLETENESS 
l.i 


31.0 
PACKAGING1 
PACKAGINGRESOURCE#1 


111111111111111111111111111111 
1I11111111111111111111111 
Comment: PACKAGING RESOURCE #1 


Identi~ ~nd pack for Shipp,ingas per P,PPD350-74 
20 
," 
( ~!YC"" 
' 
Locatlon._ 
0 
, (\, 
cPt, \d~2J::J~:_. __ 
-~c-~' 
PPP Rev:_WJn 
-- 
--:-~_.- 
" 
, 
" 
" ,.i'i'l\')-' 
" 
'-. 
'i~i::b..Sifti,t, ,~ 
"~- 
-~- 
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Job Number: 


II111I11111111111111111111111111111 


Seq. #: 
Machine Or Operation: 
Description : 


32.0 
QC21 
FINALINSPECTIONIWIORELEASE 


111111111111111111111111111111 
1I1111111111111111111111111111 Dq103k~c~ - 


Comment: FINAL INSPECTIONIWIO 
RELEASE 


I 
G 


Job Completion 


111111111111111111111111111111111111111111111 


.~ 
()9-03~;f:J 
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DART AEROSPACE 
LTD 
Work Order: LJ. '\ c.:y' ~ 
-- 
Description: 
Crosstube HiQh Aft (AS350/355) 
Part Number: 
D350-748-201 


Inspection 
Dwa: D350-748-241 
Rev: D 
Page 1 of 1 


Reauired 
Dimension 
Min 
Max 
HeiQht 
31.22 
31.48 
1/2 Span 
40.77 
41.03 
Angle 
75 
77 
Total Span 
81.54 
82.06 


ii 


j ~Pdd 


Ljb ~J--" 
i-. -- 
4b.~s:-- 


~(q L{8 


Comments 
y. 
Ylvt~'f ~ 
O.oCfo. 
- 
cef~l£ 


Date 
07.02.06 


H:lso\forms\dimension 
sheels\approved 
DS\Blank-XlubeBend-DimSheel 
rev C.doc 


CROSSTUBE(AS 350/355 
HI AFT) 
NTS 


NEW ISSUE 


ADD D6018-125 
& PRIME AND PAINT 


ADD CAD PLATING 


MAG. PARTICLEAND CAD PLATE AS MFD. 


DART 


I 


~iELEASED 
Io(p./p.j/ Z-- 


DATE 


06.10.31 


A 


B 


C 


D 


06.03.31 


06.06.30 


06.08.14 


06.10.31 


TITLE 


DART AEROSPACE 
LTD 
!-lAWKESBURY. ONTARIO. CANADA 


REV. D 


SHEET 1 OF 3 


SCAlE 


QTY 
PIN 
DESCRIPTION 
X 
0350-748-241 
CROSSTUBE ASSEMBLY (AS 350/355 HI AFT) 


1 
D6018-125 
CROSSTUBE (OR D6015-125) 
2 
03502-1 
SUPPORT 
2 
02856-400-710 
ABRASION STRIP 


1 
AELS-1032-225 
INSERT 
1 
AN960J010 
WASHER 
2 
MS21920-20 
CLAMP (PER DART SPEC. M-MS21920-20) 
1 
MS27039-1-10 
SCREW 


0350-748-141 CROSSTUBE: 
1) 
MATERIAL: MANUFACTURED FROM 06018-125 OR 06015-125 
FINISHED LENGTH = 122.70:t0.06 
2) 
MACHINE PER MACHINING DETAIL ON PAGE 3. BLEND OUT ALL EDGES FROM MACHINING 
LONGITUDINALY. TRANSITIONS SHOULD BE SMOOTH. NOTE: ALL HOLES ARE DRILLED AFTER 
BENDING. 
3) 
SCRIBE DART PART NUMBER AND BATCH NUMBER IN THIS AREA WITH VIBRATING SIYLUS?Y 
4) 
BEND PROGRESSIVELY WITH A MINIMUM OF 7 PASSES. MAXIMUM TUBE FLATIENINGIDUEr'FO 
BENDING IS 6% BASED ON 0.0. 
f' ;dl".FF.':UNO 
5) 
HEAT TREAT TO MIN. 180 KSI PER MIL-T-6736 OR AMS 2759-1C AFTER TURNING'('o"TRPLLED 
COPy 
6) 
FINISH: 
MAGNETIC PARTICLE INSPECT PER DART aSI 0384.2 
, 'i 
'I' 
T T(' AM1YI'~.Il:.NT 
CADMIUM PLATE PERAMS-aa-p-416B, 
CLASS 1, TYPE II 
.' 
\ ""HI'''l '~lmCE 
PRIME INSIDE AND OUTSIDE PER DART aSI 0054.2 
,V I,)-?:,}::~n.2L~{ 
PAINT OUTSIDE PER DART aSI 0054.2 
;::/::~LJ:JJ,~- 
7) 
EXTREME CARE MUST BE TAKEN TO PROTECT THE OUTSIDE SURFACE OF THE TUBE. THE 
OUTSIDE SURFACE MUST BE SMOOTH AND FREE FROM SURFACE DEFECTS SUCH AS 
SCRATCHES, NICKS, OR DENTS. DEFECTS UP TO 0.005" MAY BE BLENDED OUT 
LONGITUDINALLY. CIRCUMFERENTIAL GRIND MARKS ARE UNACCEPTABLE. WHEN DRILLING 
HOLES EXTREME CARE MUST BE TAKEN AND CAREFUL DEBURRING PERFORMED TO 
ENSURE A CLEAN HOLE WITH NO CRACKING/CHIPPING/GROOVES. 
8) 
INSTALL 02856-400-710 ABRASION STRIP WITH A GAP ON BOTIOM SIDE OF CROSSTUBE, 
CENTERED OPPOSITE 03502-1 SUPPORT. PER aSI 035. 
9) 
TORaUE MS21920-20 CLAMPS 60 TO 80 IN-LB 
10) TOLERANCES ARE PER DART aSI 018 UNLESS OTHERWISE NOTED. 
11) ALL DIMENSIONS ARE IN INCHES 
12) PART IS SYMMETRIC ABOUT CENTERLINE EXCEPT FOR 00.297 HOLE. 


Copyright C 2006 
by DART AEROSPACE LTD 
THIS DOCUMENT IS PRIVATE AND CONFIDENTIAL AND IS SUPPUED 
ON THE EXPRESS CONDmON 
THAT IT IS NOT TO BE USED FOR AN( 
PURPOSE OR COPIED 
OR COMMUNICATED TO AN( 
OTHER PERSON WITHOUT WRITTEN PERMISSION FROM DART AEROSPACE LTD. 


.'.. 


REV. D 


SHEET 2 OF' 3 


SCALE 


DART 


TITlE 
CROSSTUBE(AS 350/355 
HI AFT) 
1:8 


DRAWING NO. 
D350-748-241 


(2 
PLACES)ffi 


03502-1 
SUPPORT (1) 
1:\ 
MS21920-20 
CLAMP (1) ~ 
(2 
PLACES) 


02856-400-710 
ABRASION STRIP 


ONE WALL ONLY, 


02856-400-710 
ABRASION STRIP (REF)ffi 


~ 
SCALE 1:2 


~ 
MS21920-20 
CLAMP (REF) 


03502-1 
SUPPORT (REF) 


THIS DOCUMENT IS PRIVATE AND CONFlDENTlAl 
AND IS SUPPUED ON THE EXPRESS CONDmON 
THAT IT IS NOT TO BE USED F'OR IN( 
PURPOSE 
OR COPIED OR COMMUNICATEDTO IN( 
OTHER 
DATE 
PERSON WITHOUT WRITTEN PERMISSION FROM 
DART AEROSPACE LTD. 
06.10.31 


GAP 
III "- 
(REF)~~ 


0350-748-241 
BEND/ASSEMBLY 
, 
0EIAll. 


i 
13.06 ~(~~~)~ 


TO ABRASION STRIPL 


B 
Q)O.297 THIS SIDE ONLY, THRU 
INSTALL AFTER FINISH: 
AELS-1032-225 
INSERT (1) 
AN960JD10 
WASHER (1) 
MS27039-1-10 
SCREW (1) 


•. 
I 


<t 
:1 
82.68 
:1:0.25 


---14.37 


1-..-- 20.2 
(REF) 
(514mm) 
TO START OF BEND 


& 


Y1EW A-A 
SCALE 1:2 


40.90 
(REF) 
41.34:1:0.13 


Q)0.323:!:8:885(THRU, lYP) 
HOLE TO BE ALIGNED 
WITHIN :1:0.001 
OF HOLE 
ON OTHER SIDE OF CUFF, 
TO BE DRILLED AFTER BENDING 


r--- 


2.500:1:0.005 
-Lc 


0.780 J---- ! 
0.500 


31.35 
32.98 
(REF) 
:1:0.13 


--- ---:--- --- --- ------ --- ------ - -- --- --- ------ --- --- - -- --- --- --- --- --- ---- 
B--- 
- 
- 
----- 


2 299+0.005 
. 
-0.000 
MIN WALL 0.130 


CONSTANT-l 
0.0. 
I 


2 299+0.005 
. 
-0.000 


-------------------------------------------------------------------------------------------------- 


II: 
CONSTANT------ 
UNIFORM-----I~..-------- 
UNIFORM TAPER 
--I- 
0.0. 
R100 
TAPER 
-- 
R100 
2.180:8:885 
TRANSITION 
r 
R100 
TRANSITION\ 
TRANSITION 
\ 


------------------------------------------------------------------------------------------------------------------------ 


2.180:8:885 
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SCALE 9:1 


DART 


CROSSTUBE(AS 350/355 
HI AFT) 
1:4 


DRAWING NO. 
0350-748-241 


TITLE 


RO.063 


DESIGNq? 


CHECKED+ 


DATE 
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2.240 
(REF) 


THIS DOCUMENT IS PRIVATE AND CONFlDENTlAL 
AND IS SUPPUED ON THE EXPRESS CONDmON 
THAT IT IS NOT TO BE USED FOR Nf( PURPOSE 
OR COPIED OR COMMUNICATED TO Nf( OTHER 
PERSON WITHOUT WRITTEN PERMISSION FROM 
DART AEROSPACE LTD. 
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DETAIL 0 
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CHAMFER AS REQUIRED 
FOR TOOLING LEAVING 
0.062 
(REF) 
MIN EDGE 
DISTANCE. ENSURE 
CHAMFER TOOL PATH 
RUNS OFF 1.0. 
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~CERTIFICATE OF 
CONFORMANCE 


DATE: 
Mar-09-2009 


CADORATH PLATING CO. LTD. 
2150 LOGAN AVENUE 
WINNIPEG, MANITOBA 
R2J-OJ1 


-- 


CONSIGNED TO: 
Dart Aerospace Ltd. 
1270 Aberdeen Sl 
Hawksbury, ON K6A 1K7 
W/O#: 


INVOICE #: 


84230 


43414 


CONTRACTOR 
PURCHASE ORDER # 
POO~ 


DESCRIPTION: 
SKI/, 


PIN # 
0350-748-201 
. 
SIN # 
B4~ 


STRESS RELIEF BAKE @ 375 DEG. FOR 5 HRS HEAT CHJ.:r----/ 
#10182. MPIINSPECTED lAW ASTM-E-1444. CADMIUM PLATED lAW 
AMS-QQ-P-416B, TYPE 2 YELLOW, et::iss 2. BAKE HEAT CHART 
#10219. 
. 
~ 


QTY 
1 


CERTIFICATE: I certify that the items indicated here on have 
been inspected and tested and conform to all specifications 
and requirements detailed on the contract or purchase order. 


Approved Inspector: 


